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54 Arrangement for fixing an implant to a bone of the human body 



57 In an arrangement for fixing an implant (1) to a 
bone of the human body by means of a screw, 
wherein the implant (1) has a screw hole (2), it 
is provided, in order to achieve a firm grip even 
when the screw (6) is obliquely oriented, that 
the screw (6) has a head (8) shaped like a 
spherical cup on its underside, that the lower 
end of the screw hole (2) in the implant (1) has 
a side-wall portion (5) shaped like a spherical 
cup, that a cylindrical portion (3) with a female 
thread (4) adjoins the spherical-cup-shaped 
portion (5) of the side walls, and that a screw-in 
insert (14) has a corresponding male thread 
(19) and a driver socket, especially a 
hexagonal driver socket (17), while a driver 
socket, especially a hexagonal driver socket 
(13), is also provided at the upper end of the 
screw (6). 



[see original for drawing] 
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Specification 

The invention relates to an arrangement for fixing an implant, especially an implant that 
is flat in portions, to a bone of the human body by means of a screw, wherein the implant has a 
screw hole. 

Such arrangements are used, for example, to screw together plates for joining vertebral 
bodies in the region of the cervical spinal column. Another conceivable example of such an 
implant is a hip-bone socket in hip-joint prostheses. 

A frequently encountered problem in this application is that it is difficult to make a hole 
for a screw to be driven in such that this hole is oriented exactly perpendicular to the bearing 
plane of the screw head. This results from the fact that the hole cannot be made with the desired 
accuracy during surgery, or that an obliquely oriented hole would be more advantageous in view 
of the physiological bone orientation. 

Starting from this situation the object of the invention is to achieve fixation of an implant 
by means of a screw in such a way that, if necessary, the screw can be oriented obliquely relative 
to the bearing surface of the screw head, while a reliable grip of the screwed connection is 
nevertheless assured. 

This object is achieved according to the invention by the fact that the screw has a head 
shaped like a spherical cup on its underside, that the lower end of the screw hole in the implant 
has a side-wall portion shaped like a spherical cup, that a cylindrical portion with a female thread 
adjoins the spherical-cup-shaped portion of the side walls, and that a screw-in insert has a 
corresponding male thread and a hexagonal driver socket, while a corresponding hexagonal 
driver socket is provided at the upper end of the screw. 

Because of this embodiment it is possible to insert the screw through the screw hole and 
to drive it in by means of an Allen wrench, even though it is entirely permissible for the 
longitudinal axis of the screw hole to be oriented obliquely, relative to the bearing plane of the 
screw head. At the end of the driving-in process, the lower end of the screw head, or in other 
words the end disposed at the front in the driving-in direction, bears against the lower inside-wall 
portion of the screw hole, or in other words the portion disposed on the outside in the screwing- 
in direction, thus ensuring a plane bearing relationship even if the screw hole is obliquely 
oriented. 

Using the same hexagon driver with which the screw was driven in, the screw-in insert is 
now driven in, whereupon the screw-in insert presses against the upper side of the screw head, 
which in turn presses against the spherical-section-shaped inside wall of the screw hole. 

In a farther embodiment of the invention, it can be provided that the inside diameter of 
the cylindrical threaded portion is considerably larger than the outside diameter of the screw 
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body. Hereby it can be ensured that the necessary freedom of movement is left available for a 
screw to be inserted obliquely. 

In a favorable embodiment, a spherical-cup portion can extend upwardly away from the 
upper side of the screw head, while the screw-in insert can have a spherical-cup-shaped cavity of 
approximately corresponding shape. In this way favorable transfer of the pressing pressure is 
ensured. 

It can be further provided that the upper side of the spherical-cup portion has a roughened 
finish, in order to ensure strong frictional engagement in the dried condition. 

In an advantageous embodiment, the radius of curvature of the spherical-cup portion is 
smaller than the radius of curvature of the spherical-cup-shaped cavity of the screw-in insert. 

In yet another favorable embodiment, in which it is provided that a cylindrical portion 
whose radius is smaller than the radius of the spherical-cup portion adjoins the spherical-cup- 
shaped cavity, it is always ensured, regardless of the angular orientation of the central 
longitudinal axis, that the lower edge of the cylindrical portion digs into the upper side of the 
spherical-cup portion and is reliably secured against this roughened surface. 

The invention will be explained in more detail hereinafter by means of a preferred 
practical example in combination with the drawing, wherein 

Fig. 1 shows a section through the screw-in insert, 

Fig. 2 shows a view of the upper end of the screw including the screw head, 
Fig. 3 shows a section through the region of the screw hole of the implant and 
Fig. 4 shows a section which illustrates the condition of the screwed joint. 
An inventive arrangement illustrated in the drawing is used to fix an implant 1, such as a 
hip-bone socket, to a human bone. Implant 1 has a screw hole 2, which surrounds an upper 
cylindrical portion 3 with a female thread 4 and a lower spherical-cup-shaped portion 5 adjoined 
in screw direction. 

A screw 6 illustrated in Fig. 2 has a cylindrical screw body 7 with a male thread (which is 
not illustrated in the drawing). At the upper end of screw body 7 there is provided a screw head 
8, whose underside has a spherical-cup-shaped portion 9. 

Thereabove there is provided a collar face 1 1 inclined relative to the perpendicular 10 to 
the central longitudinal axis. Collar face 1 1 surrounds an upwardly protruding spherical-cup- 
shaped extension 12, which contains a hexagonal socket 13 for insertion of an Allen wrench and 
whose surface has a roughened finish. 

A screw-in insert illustrated in Fig. 1 has a lower spherical-cup-shaped cavity 15, into 
which a hexagonal socket 17 for an Allen wrench opens from upper side 16. Along its lateral 
surface 18 the screw-in insert has a male thread 19. A cylindrical portion 22 adjoins spherical- 
cup-shaped cavity 15. 



3 



4 V ' 



By means of Fig. 4 it is obvious how screw shank 7 with longitudinal axis L can be 
driven in obliquely relative to surface 20 of the prosthesis, until head 8 with its spherical-cup 
portion 9 bears aga ..:>< ^ .erical-cup portion 5 of screw hole 2. Screw-in insert 14 is then 
screwed down tightly, in order to press via the inside wall of spherical-cup-shaped cavity 15, and 
especially via the lower rim of cylindrical portion 22, on the upper side of spherical-cup-shaped 
extension 12 of screw head 8, such that a firm grip is achieved despite the oblique orientation. 

The screw can be made in a manner known in itself of titanium. In a favorable 
embodiment, the screw-in insert is made of TiA16Nb7 or TiA15Fe2.5. 
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Claims 

1. An arrangement for fixing an implant to a bone of the human body by means of a 
screw, wherein the implant has a screw hole, characterized in that the screw (6) has a 
head (8) shaped like a spherical cup on its underside, in that the lower end of the screw 
hole (2) in the implant (1) has a side- wall portion (5) shaped like a spherical cup, in that a 
cylindrical portion (3) with a female thread (4) adjoins the spherical-cup-shaped portion 

(5) of the side walls, and in that a screw-in insert (14) has a corresponding male thread 
(19) and a driver socket, especially a hexagonal driver socket (17), while a driver socket, 
especially a hexagonal driver socket (13), is also provided at the upper end of the screw 

(6) . 

2. An arrangement according to claim 1, characterized in that the inside diameter of the 
cylindrical threaded portion (3) is considerably larger than the outside diameter of the 
screw body (7). 

3. An arrangement according to claim 1, characterized in that a spherical-cup portion (12) 
extends upwardly away from the upper side of the screw head (9), while the screw-in 
insert (14) has a spherical-cup-shaped cavity (15) of approximately corresponding shape. 

4. An arrangement according to claim 1, characterized in that the upper side of the 
spherical-cup portion (12) has a roughened finish. 

5. An arrangement according to claim 3, characterized in that the radius of curvature of 
the spherical-cup portion (12) is smaller than the radius of curvature of the spherical-cup- 
shaped cavity (15) of the screw-in insert (14). 

6. An arrangement according to claim 3, characterized in that a cylindrical portion (22) 
whose radius is smaller than the radius of the spherical-cup portion (12) adjoins the 
spherical-cup-shaped cavity (15). 



Attached hereto: 1 sheet(s) of drawings 



[see original for drawings (nothing to translate)] 
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eraeltwird. 

Die Schraube kana in aa rich bekanater Weise tin 
Titan bestehen. Der Scjifaubeinutz besteht gtinstiger- 
weise aua TiAMNb? oder HAISFeZS. 



U Anordnung zur Befestignng einet Ixnplantats an 
einem Xnoeben das menacfalichea Kflrpers mitteb 
dner Schrauben wobd daa bnplamat eine Schrau- 
benbohning aufweist, dednreh gekarazekhnet, 
dafl die Schraube (6) amen zur Unttridte bin ku- 
geikalottanffirmlfen Kopf (I) aufweiit, dafl die Un- 
tenehe der Schraubenbohrung (2) im Implanut (1) 
dnen taigdkalottenftrmigen Sdtenwand-Ab- 
scbmit (5) anfwdst, dafi cch an den kugefealotten- 
fannigen Abtchnitt (5) der Sdteawlnde em zylin- 
dritcher Abschnitt (3) mh einem Innengewittde (4) 
anschlieflt und dafl da Schraubdnsatx (14) ein tor* 
reapoadierendee Auflengewbide (19) und eine 
Schraubausnehmung, intbeeondere Sechskast* 
Schrtubausaehmuag (17) aufweitt, wobd an der 
Obersdto der Schraube (fl) ebeafails dne Schraub- 
ausnehmung, fmbetondere Sechskant-Scfaraubtus- 
nehnrang(13) vorgetehea ist 
2, Anordnung nach Anspnich 1, dadurch gekenn- 
wrichnet, dafl der Ixmendurchmeaier dea zyllnder- 
ffirmigaa Oewindcabschnitts (3) dectfah grOfler lit 
ala der Auflendurchmessar dea SchraubenkArpera 



^ Anordnung nach Anspnich I, dadurch gekena* 
zefehaet, dafl deb von der Oberaehe dea Schrau- 
benkopfae (9) ein KugeOcalottenabachnitt (12) nach 
obeo weg entreckt, wobd der Schraubdnsaiz (14) 
eine kugdkalottenfOnaige Aumehmung (IS) etwa 
koireapondlerender Form aufweift 
4. Anordnung each Anspnich 1, dadurch gekeaa- 
zddwet, dafl die Obeneite dea Kngelkalottenab- 
sehnitta (12) aufgeraubt itt 
1 Anordnung nach Anspnich i dadurch gekena- 
zekfanet dafl der KrQmmungsradiua dea Kugelka* 
lottenahschnlttea (12) Ideber ist ala der Krflm- 
iDungtradius der kugdhalottenftrengea Ausaeh- 
mung (15) dea Sefaraubdnsatzes (14> 
a Anordnung each Anaprncfc % dadurch gefceaa- 
zeichnet, dafl rich an die kugeDtalottenftrauge Aus- 
nehmung (13) em Zyiinderabachnitt (22) anschlieflt, 
deaien Radius Jddner ist ah der Radius dea fCugel* 
kalottenabachnittaa (12). 
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Translator's notes re DE 195421 16 



1 The German phrases "kugelkalottenformige Abschnitt" and "Kugelkalottenabschnitt 
used interchangeably, but to preserve the literal distinction are translated consistently 
"spherical-cup-shaped portion" and "spherical-cup portion" respectively. 

2 "kugelabschnittfdrmige" occurs one time and is translated literally as "spherical-secti< 
shaped" (second-last par. on p. 2 of translation). It is presumably a misprint for 
"kugelkalottenformige". 



